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The formation of a hydraulic jump at the immediate toe of the spillway
bucket requires that the actual tailwater depth be exactly equal to the depth
df computed by Eq. 6. If the tailwater depth is greater than this, the head of
the jump will move upstream until it reaches the bucket and will then ascend
the sloping face of the jet until the jump is completely submerged by the tail-
water, as in Fig. 18e, Under this condition the turbulence of the water over-
lying the jet is less violent than when the jump occurs in the level channel, and
therefore the rate of energy dissipation is slower and high velocities extend
much farther downstream along the river bed.

On the other hand, if the actual tailwater depth is less than the computed
depth d', the jump will move downstream to a location where channel friction
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FIG. 18.    Spillways with slight provision for erosion control,

has decreased the velocity of the jet and increased its depth to values consistent
with a jump to the given tailwater elevation, as in Fig. 18eL Under the latter
condition, if the jump is forced entirely off the apron the river bed will obvi-
ously be exposed to the full velocity of the main jet.

In such dams, as well as in all dams of any considerable height, modern engi-
neering practice recognizes the necessity of obtaining more adequate erosion
control than that provided by the conventional design.

In order" to obtain a high degree of protection against erosion of the stream
bed below the spillway of a dam, the designing engineer must provide one of
the three following methods of protection or a combination thereof,

1. Means of dissipating most of the excess kinetic energy of the water before
discharging it over the channel bed. This may be accomplished by the use of
the hydraulic jump, as shown in Fig. 19a, 196, and 19/, supplemented in some
dams by baffles. When the tailwater is insufficient to create a jump near the
toe of the dam, the required depth can be obtained by the creation of a
"stilling pool" obtained by the construction of an auxiliary small dam, below
the apron, as shown in Fig. 19o, or by excavating the river bed, as shown in
Fig. 196 and 19c. Either of these measures is expensive. The second is espe-
cially undesirable where the rock is so stratified that the additional excavation
reduces the safety factor of the structure against sliding.

When tailwater depth is more than sufficient to create a hydraulic jump,
resulting in high bottom velocities, as previously explained, the depth of tail-